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ABSTRACT 
Acoustic Emission {AE) signals are notorious for their complexity and irreproducibility. Because 
AE source characteristics are virt ually unknown and because the de tected AE signals are colored by the 
propagation media, the sensor response and the instrumentation set tings, interpretations of test results 
such as spectral analysis or correlation studies are mostly qualitative and sometimes controversial; 
theories either are empirically derived or cannot be verified by experinEnts . In this paper, we sketch 
an approach to the AE signal analysis problem. We first repor t the development of a theory which allows 
the computation of the displacement as a function of time at an arbitrary ·point on an infinite plate due 
to an arbitrary point source force function . The theory is based on a new Fourier inversion technique 
which yields exact formulas similar to those developed for seismologic.al "ray" theories. We then report 
experimental results obtained on a 2. 52 em thick aluminum plate using a reproducible step function stress 
release pulse as a simulated AE signal and a wide band displacement capacitive t ransducer as a sensor. 
The measurements are in quantitative agreement with the predictions of theory. We also discuss applica-
tions wherein the simulated signal, capacitive transducer and plate theory are used for AE source signa-
ture analysis, and sensor cal ibration problems. 
I. THE DETECTION OF INAUDIBLE SOUilDS EMITTED FROM A HIGHLY STRESSED REGION OF 
A STRUCTURE IS USED FOR lOCATIHG FLAWS ill SllU. AND lli REAL Il.ME. 
II. USUALLY THE SIGNIFICANCE OF THE SIGNAL CAHNOT BE ASSESSED . 
III. NO RELIABLE SYSTEM CALIBRATION TECHNIQUES ARE AVAILABLE. 
IV. MOST REPORTED TEST RESULTS OF SIGNAL SPECTRAL ANALYSIS ARE STRICTLY 
QUALITATIVEJ DIFFICULT TO REPRODUCE ~~D DIFFICULT TO INTERPRET. 
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Figure 2. The Problems 
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Figure 3. Our Approach 
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Figure 4, Theory 
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Figure 7 
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Figure 6 
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Figure 8. Experimental arrangement 
Ill. SIIUATED 5()01tC£ 
A Sl!TICAUY LDAOCD FAST P!LEASE SICHIIIO(IJOIHJIC[ STII!SS I'IILSC 
l'ltOIJU.!; In BlllAkl·~ (.LAS$ U.I'ILW.l' 01 PIQIUQ.IJ BY A l'l.OWUCAL 
~•Jtl"' """" IU I~ m!M. ll<liOIJOl:( <IIAAACIUISIICS W II( 
UllllPlllLfD NIU All!: 'fPli<JI>J<IBlf , 
r"" CAl< & llm'.'IINED BY I£ASURih~ f' 
Figure 10. Acousti c emiss ion source 
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Figure 12. Results 
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Figure 9. Capacitive transducer 
Figure 11. Acoustic emission simulator 
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Figure 13. Simulated acoustic emission 
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Figure 14. Acoustic emission characterizations 
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